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Description
FIELD
[0001] The present disclosure relates to bone plate

systems that are secured to bones and, more specifically,
to bone plate systems for being secured to bones and
compressing the bones together to facilitate fusion of the
bones.

BACKGROUND

[0002] Bone plate systems are known for stabilizing
bones. As used herein, the term "bone" refers to a whole
bone or a portion of a bone. The bones stabilized by a
bone plate system may be, for example, portions of a
single bone such as a broken clavicle bone or separate
vertebrae. One application of bone plate systems is to
secure two or more vertebrae together with an interver-
tebral implant between the vertebrae. Another applica-
tion of bone plate systems is to fuse portions of a bone
that have been separated by a break or a cut. For ex-
ample, a bone plate system may be used to facilitate
fusion of portions of a broken bone of a clavicle, scapula,
foot, or other extremity.

[0003] US 2014/0066997 A1 describes a retaining
mechanism for use in affixing a stratum to bone. The
mechanism comprises a stratum comprising a first sur-
face, asecond surface, and a hole extending between the
two surfaces. The hole has a central longitudinal axis
extending substantially perpendicular to the two sur-
faces. The retaining element comprises a first position
that permits a fastener to be passed through the hole, a
second position that at least partially overlaps the hole,
and a spring element. The spring elementis configured to
engage the stratum, configured to move in a direction
substantially perpendicular to the central longitudinal
axis of the hole when the retaining element moves be-
tween its first and second positions, and configured to
engage the retaining element to help maintain the retain-
ing element in its second position to help prevent inad-
vertent backing out of the fastener after it has been fully
inserted into the hole.

[0004] US2013/0304067 A1 describes abone fracture
plate assembly including female and male plate portions.
The female plate portion has a post, a female dovetail,
and an extending arm with a group of ratchet teeth. The
male plate portion has two upstanding posts, a male
dovetail for coupling to the female dovetail so that the
plate portions move linearly with respect to each other, a
slot for the arm, and a pawl for engaging the ratchet teeth.
A spring, coupled to the posts of the plate portions,
dynamically connects the plate portions by applying a
compressive load therebetween. The spring has a pair of
elongated ears, each defining a slot to allow for relative
movement of the plate portions. The ratchet teeth are
engaged by the pawl to retain the plate portions together,
and the spring mounts on the posts of the plate portions
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such that the spring biases the plate portions together.
SUMMARY

[0005] The presentinventionis definedin claim 1 while
preferred embodiments are set forth in the dependent
claims.

[0006] Associated surgical methods are also de-
scribed herein to aid understanding the invention. These
methods do not form part of the invention. In accordance
with the present invention, a bone plate system is pro-
vided that includes a bone plate having a plurality of
elongated through openings. Each elongated through
opening has a pair of end portions across the through
opening from each other. The bone plate systemincludes
a plurality of bone screws each having a head portion and
a shank portion, the shank portion being configured to be
driven into a bone. The bone plate system includes a
plurality of sliders in the elongated through openings of
the bone plate. Each slider has a throughbore configured
toreceive the head portion of one of the bone screws. The
sliders and bone screw head portions received therein
are shiftable within the elongated through openings re-
lative to the bone plate. The bone plate system includes
at least one resilient member for being configured to
apply a biasing force to each of the sliders to urge the
slider toward one end portion of a respective through
opening. Further, the bone plate system includes at least
one actuator having an interference position in which the
actuator inhibits shifting of the sliders toward the one end
portion of the respective through opening. The at least
one actuator also has a clearance position in which the
actuator permits the at least one resilient member to urge
the sliders and the bone screws received therein toward
the one end portion of the through openings. In this
manner, the bone plate system may be secured to bones
and the atleast one actuator moved from the interference
position to the clearance position to cause the atleastone
resilient member to urge the sliders and bone screws
along the elongated through openings and compress the
bones together. Further, the bone plate is made of a rigid
material such as titanium to resist post-surgical loading
from the bones and keep the bones compressed to-
gether.

[0007] An embodiment of the present invention pro-
vides a bone plate system for securing a pair of bones.
The bone plate system includes a bone plate, elongated
through openings of the bone plate, and a pair of bone
screws for securing the bone plate to the bones. The
bone plate system further includes a pair of sliders in the
elongated through openings that each have a through
bore for receiving a bone screw and at least one actuator
configured to be clamped between the sliders and the
bone plate. Further, the bone plate system includes at
least one resilient member configured for applying a
biasing force to the sliders to urge the sliders against
the at least one actuator and cause the sliders to clamp
the atleast one actuator between the sliders and the bone
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plate. The at least one actuator is removable from being
clamped between the sliders and the bone plate so that
the biasing force urges each slider and the bone screw
therein toward the other slider and bone screw for com-
pressing the bones together. The bone plate system
thereby provides a secure assembly of the at least one
actuator clamped between the sliders and the bone plate
which improves the ease of handling of the bone plate
system during installation. Further, the at least one re-
silient member provides an easy-to-use approach for
applying a biasing force against the bones by removing
the at least one actuator from the bone plate.

[0008] The bone plate system of the present invention
can be usefully applied in a method for compressing a
pair of bones as described herein (not part of the claimed
invention). The method includes positioning a bone plate
against bones and driving shanks of bone screws into
through bores of sliders in elongated through openings of
the bone plate and into engagement with the bones. The
method includes removing at least one actuator from the
bone plate and permitting atleast one resilient member to
urge the sliders and bone screw head portions therein
toward each other along the elongated through openings
of the bone plate and compress the bones together. In
this manner, the method can be utilized to quickly secure
the bone plate to the bones by driving the bone screws
into through bores of the sliders and compress the bones
by removing the atleast one actuator from the bone plate.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009]

FIG. 1 is a perspective view of a bone plate system
including a bone plate, slider assemblies in elon-
gated through openings of the bone plate, bone
screws in the slider assemblies, and removable
spacers that keep the slider assemblies at one
end of the through openings;

FIG. 2is a cross-sectional view taken across line 2-2
of in FIG. 1 showing bodies of the spacers spacing
sliders of the slider assemblies from walls of the bone
plate;

FIG. 3 is a top plan view of the bone plate system of
FIG. 1 secured to bones having a gap therebetween;

FIG. 4 is a cross-sectional view taken across line 4-4
in FIG. 2 showing resilient wires of the slider assem-
blies in a loaded configuration which clamps the
spacers between the sliders and the bone plate;

FIG.5is a view similarto FIG. 3 showing the spacers
removed and the resilient wires having urged the
sliders and bone screws received therein toward
opposite ends of the elongated through openings
which compresses the bones;
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FIG. 6 is a cross-sectional view similar to FIG. 4
showing the resilient wires in an unloaded config-
uration after the spacers have been removed and the
resilient wires have shifted the sliders toward the
ends of the elongated through openings;

FIG. 7 is a stress-strain diagram of properties of
super-elastic nitinol;

FIG. 8 is an exploded view of the bone plate system
of FIG. 1 showing the bone plate, sliders, and resi-
lient wires;

FIG. 9A is a cross-sectional view of the bone plate
taken at one of the through openings of the bone
plate;

FIG. 9B is a cross-sectional view taken across line
9B-9B in FIG. 9A showing a slider in the through
openings of the bone plate and a bone anchor re-
ceived in a through bore of the slider;

FIG. 10 is cross-sectional view taken across line
10-10 in FIG. 9A showing through apertures of a
side wall of the bone plate that receive ends of the
resilient wires;

FIG. 11 is a perspective view of one of the sliders of
FIG. 8 showing passageways of the slider that re-
ceive resilient wires;

FIG. 12is a side elevational view of the slider of FIG.
11 showing the passageways extending through the
slider;

FIG. 13 is an end elevational view of the slider of FIG.
11 showing enlarged portions of one of the passage-
ways of the slider that accommodate movement of
portions of the resilient wire that extends through the
passageway;

FIG. 14 is a cross-sectional view of the slider taken
across line 14-14 in FIG. 13 showing the passage-
ways of the slider having angled surfaces and curved
surfaces to support the resilient wires in the loaded
configuration thereof;

FIG. 15 is a cross-sectional view similar to FIG. 14
showing the resilient wires extending in the passage-
ways of the slider and in the loaded configuration
thereof with portions of the resilient wires extending
along the angled surfaces and curved surfaces of the
slider passageways;

FIG. 16 is a cross-sectional view similar to FIG. 15
showing the resilient wires in an unloaded config-
uration wherein the portions of the resilient wires
have pivoted to a straight configuration wherein
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the portions are spaced from the inclined surfaces
and curved surfaces of the passageways;

FIG. 17 is a side elevational view of one of the
spacers of the bone plate system of FIG. 1 showing
notches of the spacer that receive a slider on one
side of the spacer and a wall of the bone plate on the
other side of the spacer;

FIG. 18 is a cross-sectional view of one of the bone
screws of the bone plate system of FIG. 1;

FIG. 19 is a perspective view of an instrument for
removing the spacers of the bone plate system of
FIG. 1;

FIG. 20 is a cross-sectional view taken across line
20-20 in FIG. 19 showing an inner shaft of the in-
strument that is shiftable relative to an outer shaft of
the instrument;

FIG. 21A is a cross-sectional view taken generally
along line 21A-21A in FIG. 20 showing resilient
fingers of the inner shaft engaging an underside of
a head of a spacer of a bone plate system;

FIG. 21B is a cross-sectional view of the instrument
and bone plate system of FIG. 21A taken generally
perpendicular to the cross-section of FIG. 21A and
showing the inner shaft engaged with the head of the
spacer and the outer sleeve abutting an upper sur-
face of the bone plate;

FIG.21Cisacross-sectional view similarto FIG. 21B
showing the inner shaft shifted proximally relative to
the outer sleeve which removes the spacer from a
gap between a slider and a wall of the bone plate;

FIG.21Dis a cross-sectional view similarto FIG. 21B
showing the inner shaft engaged with the head of a
second spacer while the inner shaft contains a first
spacer from a previous spacer-removing procedure;

FIG.21Eis across-sectional view similarto FIG. 21D
showing the inner shaft shifted proximally relative to
the outer sleeve which removes the second spacer
from a gap between a slider and a wall of the bone
plate;

FIG. 22 is a perspective view of another bone plate
system, the bone plate system having a slider as-
sembly that receives two bones screws;

FIG. 23 is a top plan view of the two bone screw-
receiving sliderassembly of FIG. 22 including a slider
and resilient wires having end portions that extend
outward from sides of the slider;
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FIG. 24 is side elevational view of the slider assembly
of FIG. 23 showing the end portions of the wires
extending outward from passages of the slider;

FIG. 25is a front elevational view of the slider of FIG.
23 showing a curvature of the slider;

FIG. 26 is a cross-sectional view taken generally
across line 26-26 in FIG. 24 showing the wires in
loaded configuration and extending along an angled
support surface and a curved support surface of the
slider;

FIG. 27 is a cross-sectional view taken across line
27-27 in FIG. 23 showing an angle between portions
of one of the passageways of the slider;

FIG. 28 is a top plan view of the resilient wire which
extends through the passageway of FIG. 27 showing
the wire in a loaded configuration;

FIG. 29 is a front elevational view of the wire of FIG.
28 showing the wire in the loaded configuration;

FIG. 30 is a side elevational view of the wire of FIG.
28 in the loaded configuration;

FIG. 31 is a perspective view of a bone plate system
having a dog bone-shaped bone plate;

FIG. 32 is a perspective view of another bone plate
having through openings for receiving sliders and
openings in side walls of the bone plate for receiving
resilient wires that urge the sliders in predetermined
directions within the throughbores;

FIG. 33is an end elevational view of the bone plate of
FIG. 32 showing a reduced thickness of the bone
plate in a middle of the bone plate;

FIG. 34 is a cross-sectional view of a portion of the
bone plate of FIG. 32 taken across line 34-34 in FIG.
32 showing apertures in one of the side walls of the
bone plate for receiving the resilient wires of a slider
received in the associated through opening; and

FIG. 35 is a cross-sectional view of a portion of the
bone plate of FIG. 32 taken across line 35-35 in FIG.
32 showing the geometry of the apertures of the side
walls of the bone plate.

DETAILED DESCRIPTION

[0010] WithreferencetoFIG. 1, abone plate system 10
is provided that includes a bone plate 12 having one or
more through openings 14 therein that receive one or
more slider assemblies 16. The slider assemblies 16
each include a slider 18 and one or more resilient mem-
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bers such as wires 20, 22 (see FIG. 4). The wires 20, 22
have a loaded configuration wherein the wires 20, 22
apply a biasing force to the sliders 18 which urges each of
the sliders 18 toward one end portion 64 (see FIG. 2) of
the respective through opening 14. The bone plate sys-
tem 10 also includes at least one actuator, such as
spacers 36, which resist movement of the sliders 18
toward the one end portion 64 of the respective through
opening 14 and keep the wires 20, 22 in a loaded con-
figuration. Because the spacers 36 keep the wires 20, 22
in the loaded configuration, the wires 20, 22 have a
preload that may be released by removing the spacers
36 from the through openings 14. The sliders 18 include
sliders 18A, 18B for being secured to a first bone 86 (see
FIG. 3) and sliders 18C, 18D for being secured to a
second bone 84. The sliders 18 each include one or more
through bores 32 thatreceive bone anchors such as bone
screws 30.

[0011] To install the bone plate system 10, the bone
plate 12 is positioned against the bones 84, 86 and the
bone screws 30 are driven into the through bores 32 of the
sliders 18 and into the bones 84, 86 until head portions 34
of the bone screws 30 are seated in the through bores 32
ofthe sliders 18 as shown in FIG. 1. Next, a user operates
the at least one actuator to cause the bone plate system
10to compress the bones 84, 86. In one embodiment, the
user operates the at least one actuator by removing the
spacers 36 from the bone plate 12 generally in direction
38. Once the spacers 36 have been removed, the wires
20, 22 of the slider assemblies 16 can unload and urge
the sliders 18A, 18B and bone screws 30 therein in
direction 24 and urge the sliders 18C, 18D and bone
screws 30 therein in direction 26. This compresses the
bones 84, 86 together as shown in FIG. 5. Compressing
the bones 84, 86 encourages fusion of the bones 84, 86
together or, in another embodiment, fusion of the bones
84, 86 together with a device therebetween such as an
intervertebral implant between two vertebrae.

[0012] With reference to FIG. 2, the spacers 36 each
include a head 40 and a body 42. The head 40 is con-
figured to be engaged by an actuator removal instrument
such as spacer removal instrument 50 (see FIG. 19). With
reference tothe slider 18D, the body 42 of the spacer 36 is
sized to extend into one of the through openings 14 and
separate the slider 18D from a laterally extending wall 52
of the bone plate 12. More specifically, the body 42
includes flats 54, 56 with the flat 54 engaging a flat sur-
face 58 of the slider 18D and the flat 56 engaging a flat
surface 60 of the wall 52. With the spacer 36 connected to
the bone plate 12, the presence of the spacer body 42 in
the through opening 14 keeps the slider 18D at one end
portion 62 of the through bore 32 and maintains the wires
20, 22 in aloaded configuration (see FIG. 4). The biasing
force provided by the wires 20, 22 clamps the body 42 of
the spacer 36 between the slider 18D and the wall 52 of
the bone plate 12. By removing the spacers 36 from the
bone plate 12, the wires 20, 22 can shift slider 18D in
direction 24 toward an opposite end portion 64 of the

10

15

20

25

30

35

40

45

50

55

through opening 14. The sliders 18A, 18B, 18C operatein
a similar manner as discussed with respect to slider 18D.
[0013] The bone plate 12, sliders 18, and spacers 36
are made of rigid materials meaning that they are not
intended to deform during normal installation and post-
surgical use of the bone plate system 10. In one example,
the bone plate 12, sliders 18, and spacers 36 are made of
a metallic material such as titanium. The rigidity of the
spacers 36 keeps the wires 20, 22 from being able to shift
to the unloaded configuration thereof while the spacers
36 are present in the through openings 14.

[0014] The wires 20, 22 are made of aresilient material
meaning that the wires 20, 22 are deformable and are
able to recoil or spring back to shape after bending. Other
resilient members may be used such as resilient mem-
bers that recoil or spring back to shape after being
stretched or compressed. The wires 20, 22 together
apply a predetermined biasing force to the respective
slider 18 such as in the range of approximately five
pounds to approximately fifteen pounds, such as approxi-
mately ten pounds of force. The wires 20, 22 of the sliders
18 are also additive with the other levels of the bone plate
12 so that, with four sliders 18, the sliders 18 and bone
screws 30 therein compress the bones 84, 86 with a
compressive force of forty pounds.

[0015] Inone example, the wires 20, 22 are made of a
superelastic material. The superelastic materialmaybe a
metallic material such as superelastic nitinol. As an ex-
ample, the wires 20, 22 may be made of superelastic
nitinol and may each have a diameter of 0.028 inches.
The bone plate system 10 utilizing these wires 20, 22 may
provide 63 Ibs of compressive force. The biasing force of
the wires 20, 22 increases rapidly with relatively small
increases in diameter. For example, the bone plate sys-
tem 10 utilizing superelastic nitinol wires 20, 22 each
having a diameter of 0.035 inches may provide 141 Ibs of
compressive force.

[0016] As used herein, the terms loaded configuration
and unloaded configuration with reference to wires 20, 22
are relative terms wherein the wires 20, 22 are loaded or
deformed more in the loaded configuration than in the
unloaded configuration. Thus, when the wires 20, 22 are
described as being in the unloaded configuration, itis not
intended that the wires 20, 22 must be completely un-
loaded, just that the wires 20, 22 are less loaded or
deformed than when the wires are in the loaded config-
uration.

[0017] RegardingFIG. 2, the spacer 36 is configured to
facilitate removal of the spacer 36 by the spacer removal
instrument 50. In one form, the spacer 36 includes a
shoulder 70 that seats on an upper surface 72 of the
bone plate 12. The shoulder 70 positions an underside
surface 74 of the head 40 at distance 76 above the bone
plate upper surface 72. The distance 76 creates agap 78
of the bone plate 12/spacer 36 assembly into which a
portion of the instrument 50 may fit and engage the
underside surface 74 of the head 40. The bone plate
12 has a lower surface 80 opposite the upper surface 72
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for being positioned against the bones 84, 86. The lower
surface 80 may have a concave curvature to compliment
the external surfaces of the bones 84, 86.

[0018] With reference to FIG. 3, the bone plate 12 has
been positioned against the bones 84, 86 which are
separated by a small gap 88. The bone screws 30 have
been driven into the through bores 32 of the sliders 18. In
the embodiment of FIG. 3, the bone plate 12 has a
longitudinal axis 90 and all of the sliders 18A, 18B,
18C, 18D are aligned along the longitudinal axis. This
provides a small footprint for the bone plate 12 on the
bones 84, 86 and is well suited for narrow bones such as
bones of the clavicle, foot, or other extremities.

[0019] With reference to FIG. 4, the spacers 36 are
connected to bone plate 12 and hold the sliders 18 at the
end portion 62 of the through openings 14. Because the
sliders 18 are held at the end portion 62 of the through
openings 14, the sliders 18 maintain the wires 20, 22 in
the loaded configuration. The wires 20, 22 extend
through passageways 23, 25 (see FIG. 8) of the sliders
18 and have a bent configuration around walls 100, 102 of
the sliders 18. The wires 20, 22 each have an intermedi-
ate portion 107 secured to the slider 18. In one embodi-
ment, the intermediate portion 107 is secured to the slider
18 such as by forming a dimple in an upper surface 109
(see FIG. 11) of an upper wall 111 of the slider 18 which
deforms the upper wall 111 into engagement with the
intermediate portion 107.

[0020] Regarding FIG. 4, the wires 20, 22 include end
portions 104, 106 extending out of the passageways 23,
25 and are received in wire-receiving portions 110, 112 of
the bone plate 12. The wire-receiving portions 110, 112
include pairs of apertures 114, 116 that receive wire end
portions 104, 106. More specifically, the end portions
104, 106 of the wire 20 extend out of the passageway
23 and into apertures 114, 116 of the bone plate 12.
Likewise, the end portions 104, 106 of the wire 22 extend
out of the passageway 25 and into apertures 114, 116 of
the bone plate 12. The wires 20, 22 support the sliders 18
in the through openings 14. The wires 20, 22 are made of
a material and have a diameter sufficient to provide pull-
through resistance for the sliders 18 such that the sliders
18 and bone screws 30 therein stay within the through
openings 14 of the bone plate 12 despite loads applied to
the bone screws 30 by the bones 84, 86.

[0021] With reference to FIG. 5, the spacers 36 have
been removed from the bone plate 12 which permits the
wires 20, 22 to unload by straightening. The unloading
wires 20, 22 convert the preload or stored potential en-
ergy within the wires 20, 22 into biasing forces which shift
the sliders 18A, 18B in direction 24 and sliders 18C, 18D
in direction 26. The shifting of the sliders 18 in directions
24, 26 urges the bones 84, 86 together and removes the
gap 88 therebetween. In one embodiment, the wires 20,
24 are able to shift the sliders 18 from the end portions 62
of the through openings 14 to the opposite end portions
64 of the through openings 14. Further, depending on
patient anatomy, the wires 20, 24 may urge the sliders 18
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less than the entire distance along the through openings
14. If the sliders 18 are spaced from the laterally extend-
ing walls of the bone plate 12 at the end portion 64 of the
through opening 14, the wires 20, 22 will be bent and will
continue to apply a biasing force to the sliders 18.
[0022] With reference to FIG. 6, the wires 20, 22 are
shown in an unloaded configuration after the spacers 36
have been removed and the wires 20, 22 have urged the
sliders 18 to the end portions 64 of the through openings
14. In the unloaded configuration, the wires 20, 22 are
substantially straight with the end portions 104, 106 being
generally coaxial with the intermediate portion 107. How-
ever, in other embodiments, the wires 20, 22 may still be
bent in unloaded configuration such as if the patient’s
anatomy prevents the sliders 18 from shifting the full
distance across the through openings 14. By comparing
FIGS. 4 and 6, the end portions 104, 106 wiggle or pivot
from a transversely extending orientation relative to each
other to the coaxial orientation relative to each other as
the wires 20, 22 shift from the loaded configuration to the
unloaded configuration.

[0023] With reference to FIG. 7, the wires 20, 22 may
be made of a super-elastic material such as nitinol which
has a stress-strain graph 150. The nitinol wires 20, 22
have a first characteristic (e.g. spring constant) when
they are biasing the sliders 18 in directions 24, 26 (see
FIG. 2) toward the end portions 64 of the through open-
ings 14 such as after the spacers 36 are removed from the
bone plate 12. However, the nitinol wires 20, 22 have a
second characteristic (e.g. spring constant) that is differ-
ent than the first characteristic when the sliders 18 are
shifted in directions 27, 29 toward the end portions 62 of
the through openings 14 such as if the bones 84, 86 are
being urged apart due to patient movement. With refer-
ence to FIG. 1, the different first and second character-
istics cause the wires 20, 22 to provide a greater resis-
tance force to movement of the sliders 18A, 18B in
direction 29 and sliders 18C, 18D in direction 27 than
the force the wires 20, 22 apply against the sliders 18 to
shift the sliders 18A, 18B in direction 24 and sliders 18C,
18D in direction 26. The higher resistance to shifting of
the sliders 18 in directions 27, 29 causes the wires 20, 22
to act as one-way slide control mechanisms that effec-
tively limit sliding movement of the sliders 18 to directions
24, 26 while inhibiting sliding movement of the sliders 18
in directions 29, 27.

[0024] The different characteristics of the nitinol wires
20, 22 may be due to the stressinduced formation of
some martensite in the superelastic nitinol of the wires
20, 22 above the normal temperature of martensite for-
mation. Because the martensite has been formed above
its normal formation temperature, the martensite reverts
immediately to undeformed austenite as stress is re-
moved. Austenite is higher strength than martensite
and is stronger against bending of the nitinol wires 20,
22 back toward their loaded configuration.

[0025] Forexample, if the wires 20, 22 start at position
A'in graph 150 when bone plate system 10 is secured to
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the bones 84, 86, removing the spacers 36 allows the
wires 20, 22 to shift the sliders 18 toward the end portions
64 of the through openings 14. The moving of the sliders
18 in the unloading direction releases stress in the wires
20,22 and causes the stress and strain of the wires 20, 22
to move toward position B. As the sliders 18 further
compress the bones 84, 86 together, the stress and strain
of the wires 20, 22 moves to position C in stress-strain
graph 150. However, if post-surgical patient movement
imparts loading in direction 27 on the associated bone
screw 30, the wires 20, 22 of the slider 18D resist this
movement and the stress and strain within the wires 20,
22 jumps to position D in the stress-strain graph 150. The
jump to the upper band of the stress-strain graph 150
indicates that the stress in the material is much higher
which translates into greater resistance to bending of the
wires 20, 22 back toward their loaded configuration.
[0026] With reference to FIG. 8, the sliders 18 and
wires 20, 22 of each slider are shown prior to assembly
with the bone plate 12. During assembly, the sliders 18
areinsertedin direction 160 into the through openings 14.
The sliders 18 are positioned in their unloaded positions,
i.e., at the end portions 64 of the through openings 14.
[0027] Next, the wires 20, 22 are provided in a straight,
unloaded configuration. The end portions 104 of the
wires 20, 22 are advanced in direction 162 through
apertures 116 of the bone plate 12, through the passage-
ways 23, 25 of the sliders 18, and into the through
apertures 114 of the opposite side of the bone plate
12. The wires 20, 22 are thereby positioned so that the
intermediate portion 107 of each wire 20, 22 extends
through the respective passageway 23, 25, the end por-
tion 104 of each wire 20 is received in one of the through
apertures 114, and the end portion 106 of each wire 20,
22 is received in one of the through apertures 116.
[0028] The sliders 18 are then shifted in preloading
directions 164, 166 toward the loaded positions thereof,
i.e., toward end portions 62 (see FIG. 2) of the through
openings 14. Shifting of the sliders 18 in the preloading
directions 164, 166 loads or bends the wires 20, 22 and
creates gaps 64A (see FIG. 2) between the sliders 18 and
the laterally extending walls 52, 53 of the bone plate 12.
The shifting of the sliders 18 in preloading directions 164,
166 may be performed by a technician utilizing a tool oran
automated machine as some examples.

[0029] Withreference toFIG. 8, to connectthe spacers
36 to the bone plate 12, the spacers 36 are generally
advanced in a direction 160 into the gaps 64A between
the sliders 18 and the nearby bone plate laterally extend-
ing walls 52, 53 while the sliders 18 are held in the loaded
position thereof by the technician or automated machine.
Once the spacers 36 are positioned in the gaps 64A, the
sliders 18 are released and the wires 20, 22 of each slider
18 urge the sliders 18 against the spacers 36 which
clamps the spacers 36 between the sliders 18 and the
laterally extending bone plate walls 52, 53. The process
of shifting the sliders 18 to the loaded position and con-
necting the spacers 36 to the bone plate 12 may be
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performed on all of the sliders 18 at once, or may be
performed on fewer than all of the sliders 18 (e.g., one or
more) at a time.

[0030] Regarding FIG. 9A, the bone plate 12 includes
an end wall 170 opposite the laterally extending wall 52
and side walls 172, 174 through which the apertures 114,
116 extend. The apertures 114, 116 have a varying profile
throughout to accommodate the movement of the end
portions 104, 106 of the wires 20, 22. Further, each
through opening 14 has alongitudinal axis 175 extending
between the end portions 62, 64 of the through opening
14. Although the following discussion refers to through
aperture 114, it will be appreciated that the through
aperture 116 is a mirror image of the through aperture
114 such that the following discussion also applies to
through aperture 116, wire end portion 106, and side wall
174.

[0031] The through aperture 114 includes a narrow
portion 180 having a distance 182 thereacross and an
enlarged portion 184 having a distance 186 thereacross
thatis larger than the distance 182. The enlarged portion
184 provides clearance for the end portion 104 of the wire
20 to move from the oblique or transverse orientation
thereof when the wires 20, 22 are in the loaded config-
uration (see FIG. 4) to the parallel or coaxial orientation
when the wires 20, 22 are in the unloaded configuration
thereof (see FIG. 6).

[0032] The side wall 172 also includes features that
support the end portion 104 of the wires 20, 22 while
minimizing stress imparted to the wires 20, 22. For ex-
ample, the side wall 172 includes an angled surface 190
that extends at an acute angle 192 relative to an axis 120
extending laterally through the apertures 114, 116.
[0033] With reference to FIGS. 9B and 11, the sliders
18 have a generally rectangular configuration and
through openings 14 have a generally rectangular con-
figuration that is longer than the sliders 18 to permit the
sliders 18 and bone screws 30 therein to slide longitud-
inally within the through opening 14 along the bone plate
12. The slider 18 includes a body 220 having lateral sides
222, 224. The sides 222, 224 include flat surfaces 226,
227 for facing flat surfaces 208, 210 of the bone plate side
walls 172, 174 as shown in FIG. 9B. The passageways
23, 25 of the slider 18 includes openings 230, 232 that
open to the sides 222, 226 (see FIG. 14). The facing flat
surfaces 208, 226 and 210, 227 of the sliders 18 and the
bone plate 12 resist turning of the sliders 18 within the
through openings 14.

[0034] Regarding FIG. 10, the side walls 172, 174 of
the bone plate 12 include wall portions 200, 202 above
and below the wires 20, 22 when the wires extend
through the apertures 114, 116. The wires 20, 22 support
the sliders 18 within the through openings 14 of the bone
plate 12 against movement of the sliders 18 in directions
204, 205 out of the plane of the bone plate 12. The wires
20, 22 are made of a material and have an adequate
diameter to be sufficiently strong in shear to resist the
loading applied to the sliders 18 by the bone screws 30.
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[0035] Withreference to FIG. 12, the lateral sides 222,
224 of the slider 18 extend longitudinally between front
and rear sides 240, 242. Further, the passageways 23, 25
extend through the slider 18 and include an angled sur-
face 298 and a rounded surface 316 that lead into the
passageways 23, 25 from the sides 222, 224.

[0036] TurningtoFIG. 13, the passageway 25 includes
enlarged side portions 254, 256 for receiving the wire 22
and permitting the end portions 104, 106 space to pivot or
wiggle as the wire 22 straightens toward the undeflected
configuration thereof. With reference to FIG. 14, the
passageway 23 of the slider 18 varies in size as the
passageway 23 extends laterally across the slider 18
to provide support to the wire 20 when wire 20 is in
deflected configuration thereof and provide clearance
for the wire 20 as the wire 20 moves from the deflected
configuration to the undeflected configuration. The pas-
sageway 23 includes enlarged side portions 232, 230
and an intermediate portion 270. The passageway 23
has a first distance 272 thereacross at the enlarged side
portion 232, a second distance 274 thereacross inter-
mediate the enlarged portion 232 and the intermediate
portion 270, and a third distance 276 at the intermediate
portion 270. The distance 272 is greater than the distance
274 whichis in turn greater than the distance 276. Similar
sizing exists at the enlarged side portions 230.

[0037] The slider 18 includes a wall 280 that abuts
against or is a close proximity to a laterally extending
wall of the bone plate 12 such as walls 52, 170 when the
slider 18 is in the loaded position thereof. The slider 18
also includes the wall 100 extending around the through
bore 32. The wall 280 may extend generally straight
laterally across the slider while the wall 100 includes
an angled surface 290, a rounded corner 292, an inter-
mediate support surface 294, a rounded corner 296 and
an angled surface 298 at the passageway 23. The angled
surfaces 290, 298 each extend an angle 300 relative to
the lateral axis 302 that extends straight through the
passageway 23.

[0038] Similarly, the passageway 25 includes the en-
larged side portions 254, 256 and a wall 102 extending
generally laterally across the slider 18. The slider 18 also
includes the wall 102 having a rounded surface 312, an
intermediate support surface 314, and a rounded surface
316. The passageway 35 varies in size as the passage-
way 25 extends through the slider 18 including having a
dimension 317 at the enlarged side portion 254 and a
smaller distance 318 thereacross at an intermediate
portion 320 of the passageway 25.

[0039] FIG. 15 shows the wires 20, 22 in the deflected
or loaded configuration thereof wherein the end portions
104, 106 of the wires 20, 22 extend outward from the
lateral sides 222, 224 of the slider 18 for connecting to the
bone plate 12. In the loaded configuration, the wires 20,
22 include outer intermediate portions 330, 332 that
extend along and are supported by the angled surfaces
290, 298 and rounded surfaces 312, 316. The wires 20,
22 further include the intermediate portions 107, 340 that
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are supported, respectively, by the intermediate support
surfaces 294, 314. Further, the rounded corners 292, 296
and rounded surfaces 312, 316 provide support without
sharp corners which reduces stress in the wires 20, 22.
Each wire 20, 22 generally has one bend 295 with a
shape complimentary to the either the surfaces 292,
294, 296 or the surfaces 312, 314, 316. The walls 100,
102 of the slider 18 may thereby be configured to compli-
ment a desired amount of bend 295 of the wires 20, 22
while limiting stress imparted to the wires 20, 22 sup-
ported by the walls 100, 102.

[0040] With the wires 20, 22 in the loaded configura-
tion, the wires 20, 22 each extend at an angle 352 relative
to the lateral axis 302 of the passageways 23, 25. The
angles 352 may be the same or different depending on a
particular application. With respect to the wire 20, the
outer intermediate portion 330 is separated by a distance
342 from the wall 280 by a gap 350 which increases in
size as the wire 20 extends away from the intermediate
support surface 294 as shown in FIG. 15. The gap 350
provides clearance for the outer intermediate portion 330
to move once the spacer 36 have been removed from the
bone plate 12 and the wire 20 can straighten out. The wire
22 likewise has a gap from the wall 100 that varies as the
wire 22 extends laterally outward.

[0041] With respect to FIG. 16, the wires 20, 22 are
shown in the undeflected configuration such as after the
spacer 36 has been removed from the bone plate 12. The
outer intermediate portions 330, 332 of the wires 20, 22
pivot in direction 360 into contact with the wall 100, 280.
This causes a gap 362 to separate the outer intermediate
portions 330, 332 of the wire 20 from the angled surfaces
290, 298 of the wall 100 of the slider 18. The wire 20 is
spaced from the wall 100 by a distance 364 thatincreases
as the wire 20 extends laterally away from the intermedi-
ate support surface 294. Likewise, the outer intermediate
portions 330, 332 of the wire 22 are spaced by a gap 368
from the curved surfaces 312, 316 of the wall 102.
[0042] Regarding FIGS. 2 and 17, each shoulder 70 of
the spacer 36 defines a notch 380 that receives a corner
382 of the bone plate 12 when the spacer 36 is connected
tothe bone plate 12. The shoulder 70 has a lower surface
384 that rests on the upper surface 72 of the bone plate
12. The head 40 has a tapered surface 386 that extends
downwardly from a circular upper surface 388 to a cy-
lindrical, radially outer surface 390 of the head 40. The
surface 384 contacts the upper surface 72 of the bone
plate 12 and the slider 18 and resist tilting or other move-
ment of the spacer 36 which may lead to unintentional
removal of the spacer 36 from the bone plate 12, such as
during handling of the bone plate 12 prior to being placed
at the surgical site. Further, the flats 54, 56 of the spacer
36 are normal to the biasing force and reactionary force
imparted on the spacer 36 by the slider 18 and the bone
plate 12 which facilitates secure clamping of the spacer
36 to the bone plate 12.

[0043] The tapered surface 386 is configured to cam
resilient fingers 400 of the spacer removal instrument 50
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(see FIG. 19) radially outward as the instrument 40 is
connected to the spacer 36 and the resilient fingers 400
are advanced in direction 392 along the head 40. Once
the resilient fingers 400 have advanced past the cylind-
rical surface 390, the resilient fingers 400 snap below the
underside surface 74 of the head 40 of the spacer 36.
With the resilientfingers 400 below the underside surface
74 of the head 40, the user may pull upward on the
instrument 50 in direction 396 and withdraw the body
42 from between the slider 18 and the bone plate 12. The
movement of the instrument 40 in direction 396 engages
the resilient fingers 400 with the underside surface 74 of
the head 40 and draws the spacer 36 out from the gap
64A between the slider 18 and the bone plate 12.
[0044] The body 42 of the spacer 36 includes a lower
body portion 393 having a thickness 395 measured be-
tween the flats 54, 56. The thickness 395, in combination
with the geometry of the slider 18 and bone plate 12, is
selected to hold the wires 20, 22 in the loaded configura-
tion with the maximum desired deformation in the wires
20, 22.

[0045] With reference to FIG. 18, the bone screws 30
each include the head portion 34 and a shank portion
404. The shank portion 404 includes threads 406 for
driving into bone. In one embodiment, the shank portion
404 is configured to be self-tapping. The head portion 34
includes a rotary drive structure, such as a socket 406,
that receives a screwdriver such as a hexa-lobed screw-
driver. The head portion 34 further includes a curved
lower surface 408 for engaging a seating surface 410
(see FIG. 9B) of the slider 18.

[0046] With reference to FIG. 19, the spacer removal
instrument 50 includes a handle assembly 420 and a
shaft assembly 422. The shaft assembly 422 includes a
distal end portion 424 configured to engage one of the
heads 40 of the spacers 36 and a proximal end portion
425 connected to the handle assembly 420. The handle
assembly 420 includes a stationary grip 428 and a handle
426 pivotally connected to the stationary grip 428 by a pin
429.

[0047] With reference to FIG. 20, the shaft assembly
422 includes an outer sleeve 430 mounted to the sta-
tionary grip 428 and an inner shaft 432 connected to the
handle 426. Theinner shaft432includes arim 440 having
the one or more resilient fingers 400 mounted thereto.
The resilient fingers 400 are mounted to the inner shaft
432 with pins that extend through openings 441 (see FIG.
21A) of the resilient fingers 411. In another embodiment,
the inner shaft 432 and the one or more resilient fingers
400 have an integral construction rather than being as-
sembled. Theinnershaft432 alsoincludes a cannula 442
for holding the spacers 36 in a line within the cannula 442
as the spacers 36 are removed one by one from the bone
plate 12. In another embodiment, the grip 428 may be
movable and the handle 426 may be fixed or both the grip
428 and the handle 426 may be movable to operate the
instrument 50.

[0048] With reference to FIGS. 21A-21C, a method
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(not part of the claimed invention) is provided for remov-
ing a spacer 814 from a bone plate 802 of a bone plate
system 800 (see FIG. 31) using the instrument 50. First, a
user holds the instrument 50 so that the opening 446 of
the inner shaft 432 is adjacent a head 815 of the spacer
814. The user advances the instrument 50 in direction
405 toward the bone plate 802 until the head 815 enters
the opening 446 and the resilient fingers 400 snap below
the head 815 of the spacer 814. The user then pivots the
grip 426 in direction 450 (see FIG. 20) while pressing the
instrument 50 against the bone plate 802. The pivoting of
the grip 426 causes the inner shaft 432 to shift in direction
447 relative to the outer sleeve 430 and engages the
resilient fingers 400 with the underside of the head 815.
As the inner shaft 432 shifts in direction 447, a rim 449 of
the outer sleeve 430 contacts the bone plate 802 and one
of the sliders 808 therein. As shown in FIGS. 21B and
21C, the user’s moving of the handle 426 toward the
stationary grip 428 causes the inner shaft 432 to pull the
spacer 814 in direction 447 outward from the bone plate
802.

[0049] Once the spacer 814 has been removed from
the bone plate 802, the user releases the handle 426 and
the handle 426 may be biased back toward its initial
position by a spring of the instrument 50. With reference
to FIG. 21D, the user then positions the instrument 50 ata
second spacer 814. Although the first spacer 814 is held
by the resilient fingers 400 within the cannula 442, the
user may simply press the instrument 50 in direction 405
onto the second spacer 814 which causes the second
spacer 814 to shift the first spacer 814 farther into the
cannula 442 and beyond the resilient fingers 400 as
shown in FIG. 21D. The instrument 50 is pressed in
direction 405 until the resilient fingers 400 snap below
the head 815 of the second spacer. Next, the user pivots
the handle 426 toward the stationary grip 428 which
causes the inner shaft 432 to shift in direction 447, the
outer sleeve to engage the bone plate 802/slider 808, and
the inner shaft 432/resilient fingers 400 to pull the second
spacer 814 out of the bone plate 802 as shown in FIGS.
21D and 21E.

[0050] With reference to FIG. 22, a bone plate system
600 is provided that includes a bone plate 602 and slider
assemblies 604 that receive bone screws 606 and are
shifted along throughbores 608 of the bone plate 602 by
biasing assemblies 610 once spacers 612 of the bone
plate system 600 have been removed. The slider assem-
blies 604 include sliders 604A, 604B and 604C. The
slider assemblies 604A, 604B are identical to the slider
assemblies 16 discussed above. However, the slider
assembly 604C is different and includes a slider 614
having two throughbores 616 for receiving two bone
screws 606.

[0051] With reference to FIG. 23, the slider assembly
604C includes the slider 614 and one or more resilient
members, such as wires 620, 622. The wires 620, 622
each have end portions 624, 626 that extend outward
from sides 628, 630 of the slider 614 and engage through
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apertures 632 of the bone plate 602.

[0052] With reference to FIGS. 24 and 25, due to the
lateral extent of the slider 614, the slider 614 has a
curvature to compliment the curvature of an outer surface
of a bone while minimizing interference with surrounding
tissues. In the illustrated embodiment, the slider 614
includes a concave lower surface 634 and a convex
upper surface 636. Due to the curvature of the slider
614, the wires 620, 622 have a complex curvature
throughout the slider 614. More specifically and with
reference to FIG. 24, the slider 614 includes passage-
ways 640, 642 and the wires 620, 622 extend upwardly
and to the left (as seen in FIG. 24) into the passageways
640, 642 at the side 628.

[0053] With reference to FIG. 26, the passageways
640, 642 each include an outer enlarged portion 650
and a narrow intermediate portion 652. The slider 614
includes a wall 654 extending around each throughbore
616 and the wall 654 includes an angled surface 656,
curved corner 658, and an intermediate support surface
660. The slider 614 includes a wall 662 opposite the wall
654 and across the passageway 640. As discussed
above with respect to the sliders 18, the outer enlarged
portion 650 of the passageway 640, 642 permits move-
ment of an outer intermediate portion 670 of the wires
620, 622 as the wires 620, 622 straighten from a loaded
configuration to an unloaded configuration and the outer
intermediate portions 670 pivot in direction 674. The
wires 620, 622 include intermediate portions 680 that
contain a bend 740 (see FIG. 29) out of the page in FIG.
26 as well as inner intermediate portions 682 that are
connected to the outer intermediate portions 670 by
bends 684 generally in the plane of the cross section
taken of FIG. 26.

[0054] With reference to FIG. 27, the passageway 642
is shown and it will appreciated that the passageway 640
is similar in many respects. More specifically, the passa-
geway 642 includes a first passageway portion 712 ex-
tending inward from side 628 and having an axis 700. The
passageway 642 includes a second passageway portion
714 extending inward from the side 630 and having an
axis 702 therein. There is an angle 704 between the axes
700, 702. The angle 704 forms a bend 740 (see FIG. 29)
in the intermediate portion 680 of the wire 622 to provide
enough material in a lower wall 706 of the slider 614 and
accommodate the concave lower surface 634. The slider
614 includes an upper wall 708 having a through opening
710 therein that permits viewing of the wire 622. Through
opening 710 may be formed during manufacture of the
slider 614 by a machine tool that enters the passageway
642 from above and machines out material as needed. In
other embodiments, the through opening 710 is not uti-
lized such as if the slider 614 is produced using additive
manufacturing. The lower wall 706 includes an inclined
surface 716 in the first passage portion 712 to support
one of the inner intermediate portions 682 of the wire 622
and an inclined surface 718 in the second passageway
portion 714 to support the other inner intermediate por-
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tion 682. Likewise, the upper wall 708 includes inclined
surfaces 722, 724 which together with the lower inclined
surfaces 716, 718 maintain the bend 740 in the inter-
mediate portion 680 whether the wire 622 is in the loaded
or unloaded configuration thereof.

[0055] Withreference to FIG. 28, the wire 622 is shown
removed from the slider 614 and is in the loaded config-
uration thereof. In the loaded configuration, the outer
intermediate portion 670 is at an angle 730 relative to
the inner intermediate portion 682 and forms two bends
684 in the wire 622. Whereas FIG. 28 is a top plan view,
FIG. 29 is a rear elevation view of the wire 622 in the
loaded configuration thereof. As discussed above with
respect to FIG. 27, the first passageway portion 712 and
the second passageway portion 714 create the bend 740
in the intermediate portion 680 of the wire 622 to provide
clearance for the concave lower surface 634 of the slider
714. The bend 740 positions the outer intermediate por-
tions 670 at an angle 742 relative to one another. Thus,
when the wires 620, 622 are in the loaded configuration,
each wire 620, 622 has three bends including the two
bends 684 and the bend 740. Once the spacer 612 has
been removed from the bone plate 602 and the pins 620,
622 urge the slider 614 to an unloaded position thereof,
the bends 684 straighten out in a manner similar to the
straightening of the bend 295 as one goes from FIG. 15 to
FIG. 16. However, even once the slider 614 has shifted to
the unloaded position, the passageways 640, 642 main-
tain the bend 740 in the intermediate portions 680 of the
wires 620, 622 because the inner intermediate portions
682 are constrained against movement unlike the outer
intermediate portions 670.

[0056] WithreferencetoFIG. 30, the wire 622 is shown
in a side elevational view to illustrate how each of the
bends 684 orients the outer intermediate portion 670
thereof to extend transversely to the inner intermediate
portions 682. Further, the bend 740 provides the vertical
component (as shown in FIG. 30) of the extent of both the
outerintermediate portion 670 and the innerintermediate
portion 672 of the wire 622. When the spacers 612 are
removed from the bone plate 602, the outer intermediate
portions 670 pivot in direction 674.

[0057] With reference to FIG. 31, the bone plate sys-
tem 800 is similar in many respects to the bone plate
system 10 discussed above. The bone plate system 800
includes a bone plate 802 having through openings 804
thatreceive slider assemblies 806. The slider assemblies
806 include sliders 808 having throughbores 810 that
receive bone screws 812. The bone plate system 800
includes spacers 814 that may be removed from the bone
plate 802 to permit the slider assemblies 806 to shift to
unloaded positions which compresses bones connected
to the bone screws 812. One difference between the
bone plate system 800 and the bone plate system 10
discussed above is that the bone plate 802 has a dog
bone-shaped configuration with enlarged end portions
816, 818 and a narrowed intermediate portion 820. The
narrowed intermediate portion 820 forms notches 822,
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824 on opposite sides of the bone plate 802. Each end
portion 816, 818 includes two throughbores 810 to re-
ceive two slider assemblies 806.

[0058] Regarding FIGS. 32-35, a bone plate 900 is
provided that is similar in many respects to the bone
plate 12 discussed above. The bone plate 900 may be
utilized in the bone plate system 10 instead of the bone
plate 12. For example, the bone plate 900 includes
through openings 902 configured to receive the slider
assemblies 16. The bone plate 900 includes side walls
903 with apertures 904 for receiving end portions of the
wires 20, 22 of the slider assemblies 16. Regarding FIGS.
34 and 35, each aperture 904 includes an angled surface
906 for supporting the associated wire 20, 22 and provid-
ing a more gradual bend of the wire 20, 22 when the
sliders 18 are held in the loaded configuration in the
through openings 902 by the spacers 36. Regarding
FIG. 33, the bone plate 12 has a varying thickness
between upper and lower surfaces thereof including a
thinner intermediate portion 910 between thicker side
portions 912. The thinner intermediate portion 910 may
include, for example, a generally concave surface por-
tion. Conversely, the lower surface 914 of the bone plate
900 may have a generally concave surface portion. The
thinner intermediate portion 910 provides a reduced
thickness along the midline of the plate which may im-
prove interaction with surrounding tissues for some pa-
tients.

[0059] Whilethere have beeniillustrated and described
particular embodiments of the present invention, it will be
appreciated that numerous changes and modifications
will occur to those skilled in the art.

Claims
1. A bone plate system (10) comprising:

a bone plate (12);

a plurality of elongated through openings (14) of
the bone plate (12), each elongated through
opening (14) having a pair of end portions (62,
64) across the through opening (14) from each
other;

a plurality of bone screws (30) each having a
head portion (34) and a shank portion (404), the
shank portion (404) configured to be driven into
bone;

aplurality of sliders (18) in the elongated through
openings (14) and having throughbores (32)
configured to receive the head portions (34) of
the bone screws (30), the sliders (18) and the
bone screw head portions (34) received therein
being shiftable within the elongated through
openings (14) relative to the bone plate (12);
at least one resilient member for being config-
ured to apply a biasing force to the slider (18) to
urge the slider (18) toward one end portion (64)
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of a respective through opening (14); and

at least one actuator having an interference
position in which the actuator inhibits shifting
of the sliders (18) toward the one end portion
(64) of the respective through openings (14) and
a clearance position in which the actuator per-
mits the atleast one resilient member to urge the
sliders (18) and the bone screws (30) received
therein along the through openings (14) of the
rigid bone plate (12) and toward the one end
portion (64) of the through openings (14).

2. The bone plate system (10) of claim 1 wherein the at
least one actuator in the interference position thereof
maintains the at least one resilient member in a
loaded configuration and keeps each of the sliders
(18) at an opposite end portion (62) of the respective
through opening (14).

3. The bone plate system (10) of claim 1 wherein the at
least one resilient member includes:

a plurality of elongated resilient wires (20, 22)
each associated with one of the sliders (18); or
a plurality of elongated resilient members each
having a pair of opposite end portions (104, 106)
and an intermediate portion (107) between the
end portions (104, 106), the intermediate portion
(107) supported by one of the sliders (18) and
the end portions (104, 106) supported by the
bone plate (12); or

a plurality of resilient members each extending
between one of the sliders (18) and the bone
plate (12), each resilient member having a de-
formed configuration including a bent portion
with the at least one actuator in the interference
position, the bent portion being allowed to
straighten toward a nondeformed configuration
thereof with the at least one actuator in the
clearance position; or

a pair of resilient members secured to each of
the sliders (18), each resilient member having a
pair of portions connecting the slider (18) to the
bone plate (12).

4. The bone plate system (10) of claim 1 wherein the at
least one actuator includes a plurality of actuators
each having a head portion configured to be en-
gaged by an actuator removal instrument and a body
portion held between one of the sliders (18) and the
bone plate (12) with the actuator in the interference
position.

5. The bone plate system (10) of claim 1 wherein the
bone plate (12) includes a flat wall portion (200, 202)
extending along one of the through openings (14)
and one of the sliders (18) includes a flat wall portion
(100, 102) facing the flat wall portion (200, 202) of the
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bone plate (12); and

the at least one actuator has a pair of flats (54, 56)
engaged with the flat wall portions (200, 202) of the
bone plate (12) and the one slider (18) with the
actuator in the interference position.

The bone plate system (10) of claim 1 wherein at
least one of the sliders (18) includes a pair of through
bores (32) sized to receive head portions (34) of a
pair of bone screws (30).

The bone plate system (10) of claim 1 wherein the
bone plate (12) has a unitary, one-piece construc-
tion.

The bone plate system (10) of claim 1 wherein the
sliders (18) are rigid and do not deform with seating
of the bone anchor head portions (34) in the through-
bores (32) of the sliders (18).

The bone plate system (10) of claim 1 wherein the at
least one resilient member is in a deformed config-
uration with the at least one actuator in the interfer-
ence position and applies a biasing force against
each of the sliders (18) to clamp the at least one
actuator between the sliders (18) and the bone plate
(12), and the at least one resilient member shifts
toward an undeformed configuration with the at least
one actuator in the clearance position.

The bone plate system (10) of claim 1 wherein there
is asingle slider (18) in each of the elongated through
openings (14) of the bone plate (12).

The bone plate system (10) of claim 1, wherein the
bone plate system (10) is adapted for securing a pair
of bones, wherein the plurality of elongated through
openings (14) is a pair of elongated through open-
ings (14) of the bone plate (12);

wherein the plurality of bone screws (30)is a pair
of bone screws (30) for securing the bone plate
(12) to the pair of bones;

wherein the plurality of sliders (18) is a pair of
sliders (18) in the elongated through openings
(14) of the bone plate (12), each slider (18)
having a through bore (32) configured to permit
the shank portion (404) of one of the bone
screws (30) to be driven through the through
bore (32) and into a bone and the head portion
(34) to be seated in the through bore (32);
wherein the atleast one actuator is configured to
be clamped between the sliders (18) and the
bone plate (12);

wherein the at least one resilient member is
configured for applying the biasing force to the
sliders (18) to urge the sliders (18) against the at
least one actuator and cause the sliders (18) to
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clamp the at least one actuator between the
sliders (18) and the bone plate (12); and

the at least one actuator being removable from
being clamped between the sliders (18) and the
bone plate (12) so that the biasing force urges
each slider (18) and the bone screw (30) therein
toward the other slider (18) and bone screw (30)
for compressing the bones together.

The bone plate system (10) of claim 11 wherein the at
least one resilient member includes:

at least one elongated resilient wire (20, 22); or
a pair of elongated resilient wires secured to
each of the sliders that connect the sliders to
the bone plate; or

at least one bend with the actuator clamped
between the sliders (18) and the bone plate
(12) and the at least one bend straightens in
response to the at least one actuator being
removed from being clamped between the sli-
ders (18) and the bone plate (12); or

at least one resilient member associated with
each of the sliders (18).

The bone plate system (10) of claim 11 wherein each
slider (18) includes opposite sides and at least one
passageway extending intermediate the sides sized
to permit the at least one resilient member to extend
therethrough; and

wherein the at least one resilient member has a pair
of portions that pivot within the passageway in re-
sponse to the at least one actuator being removed
from being clamped between the sliders and the
bone plate and the atleast one passageway includes
an enlarged portion at each of the sides that permits
the pivotal movement of the portions of the resilient
member.

The bone plate system (10) of claim 11 wherein the at
least one actuator includes a plurality of actuators
each having a head portion configured to be en-
gaged by an actuator removal instrument and a body
portion for being clamped between one of the sliders
and the bone plate (12) and resisting shifting of the
slider (18) toward the other slider (18).

The bone plate system (10) of claim 11 wherein the at
least one resilient member includes superelastic
nitinol.

Patentanspriiche

1.

Knochenplattensystem (10), umfassend:

eine Knochenplatte (12);
mehrere langgestreckte Durchgangsoéffnungen
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(14) der Knochenplatte (12), wobei jede lang-
gestreckte Durchgangsoéffnung (14) zwei einan-
der Uber die Durchgangsoffnung (14) gegen-
Uberliegende Endabschnitte (62, 64) aufweist;
mehrere Knochenschrauben (30), die jeweils
einen Kopfabschnitt (34) und einen Schaftab-
schnitt (404) aufweisen, wobei der Schaftab-
schnitt (404) dazu konfiguriert ist, in den Kno-
chen getrieben zu werden;

mehrere Schieber (18) in den langgestreckten
Durchgangsoéffnungen (14), die Durchgangs-
bohrungen (32) aufweisen, die zur Aufnahme
der Kopfabschnitte (34) der Knochenschrauben
(30) konfiguriert sind, wobei die Schieber (18)
und die darin aufgenommenen Knochenschrau-
benkopfabschnitte (34) innerhalb der langge-
streckten Durchgangsoéffnungen (14) relativ
zur Knochenplatte (12) verschiebbar sind;
wenigstens ein elastisches Element, das dazu
konfiguriert ist, eine Vorspannkraft auf den
Schieber (18) auszuliben, um den Schieber
(18) in Richtung zu einem Endabschnitt (64)
einer entsprechenden Durchgangséffnung
(14) zu drangen; und

wenigstens eine Betatigungsvorrichtung, die ei-
ne Eingriffsposition aufweist, in der die Betati-
gungsvorrichtung eine Verschiebung der Schie-
ber (18) in Richtung zu dem einen Endabschnitt
(64) der jeweiligen Durchgangséffnungen (14)
verhindert, und eine Freistellungsposition, in der
die Betatigungsvorrichtung dem wenigstens ei-
nen elastischen Element ermdglicht, die Schie-
ber (18) und die darin aufgenommenen Kno-
chenschrauben (30) entlang der Durchgangs-
offnungen (14) der starren Knochenplatte (12)
und in Richtung zu dem einen Endabschnitt (64)
der Durchgangsoéffnungen (14) zu drangen.

Knochenplattensystem (10) nach Anspruch 1, wobei
die wenigstens eine Betatigungsvorrichtung in ihrer
Eingriffsposition das wenigstens eine elastische Ele-
mentin einer belasteten Konfiguration haltund jeden
der Schieber (18) an einem gegenuberliegenden
Endabschnitt (62) der jeweiligen Durchgangsoff-
nung (14) halt.

Knochenplattensystem (10) nach Anspruch 1, wobei
das wenigstens eine elastische Element umfasst:

mehrere langgestreckte elastische Drahte (20,
22), die jeweils einem der Schieber (18) zuge-
ordnet sind; oder

mehrere langgestreckte elastische Elemente,
die jeweils ein Paar gegeniiberliegender End-
abschnitte (104, 106) und einen Zwischenab-
schnitt (107) zwischen den Endabschnitten
(104, 106) aufweisen, wobei der Zwischenab-
schnitt (107) von einem der Schieber (18) ge-
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stlitzt wird und die Endabschnitte (104, 106) von
der Knochenplatte (12) gestutzt werden; oder
mehrere elastische Elemente, die sich jeweils
zwischen einem der Schieber (18) und der Kno-
chenplatte (12) erstrecken, wobei jedes elasti-
sche Element eine verformte Konfiguration auf-
weist, die einen gebogenen Abschnitt enthalt,
wenn sich die wenigstens eine Betatigungsvor-
richtung in der Eingriffsposition befindet, wobei
sich der gebogene Abschnitt in Richtung zu
einer nicht verformten Konfiguration desselben
strecken kann, wenn sich die wenigstens eine
Betatigungsvorrichtung in der Freistellungspo-
sition befindet; oder

ein Paar elastische Elemente, die an jedem der
Schieber (18) befestigt sind, wobei jedes elas-
tische Element ein Paar Abschnitte aufweist, die
den Schieber (18) mit der Knochenplatte (12)
verbinden.

Knochenplattensystem (10) nach Anspruch 1, wobei
die wenigstens eine Betatigungsvorrichtung mehre-
re Betatigungsvorrichtungen umfasst, die jeweils
einen Kopfabschnitt aufweisen, der dazu konfigu-
riert ist, mit einem Instrument zum Entfernen der
Betatigungsvorrichtung in Eingriff zu kommen, und
einen Korperabschnitt, der zwischen einem der
Schieber (18) und der Knochenplatte (12) gehalten
wird, wenn sich die Betatigungsvorrichtung in der
Eingriffsposition befindet.

Knochenplattensystem (10) nach Anspruch 1, wobei
die Knochenplatte (12) einen flachen Wandabschnitt
(200, 202) aufweist, der sich entlang einer der
Durchgangséffnungen (14) erstreckt, und einer der
Schieber (18) einen flachen Wandabschnitt (100,
102) aufweist, der dem flachen Wandabschnitt
(200, 202) der Knochenplatte (12) zugewandt ist;
und

die wenigstens eine Betatigungsvorrichtung ein
Paar Abflachungen (54, 56) aufweist, die in Eingriff
mit den flachen Wandabschnitten (200, 202) der
Knochenplatte (12) und dem einen Schieber (18)
stehen, wenn sich die Betatigungsvorrichtung in
der Eingriffsposition befindet.

Knochenplattensystem (10) nach Anspruch 1, wobei
wenigstens einer der Schieber (18) ein Paar Durch-
gangsbohrungen (32) aufweist, die so bemessen
sind, dass sie Kopfabschnitte (34) eines Paares
von Knochenschrauben (30) aufnehmen.

Knochenplattensystem (10) nach Anspruch 1, wobei
die Knochenplatte (12) eine einheitliche, einteilige
Konstruktion aufweist.

Knochenplattensystem (10) nach Anspruch 1, wobei
die Schieber (18) starr sind und sich beim Einsetzen
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der Knochenankerkopfabschnitte (34) in die Durch-
gangsbohrungen (32) der Schieber (18) nicht ver-
formen.

Knochenplattensystem (10) nach Anspruch 1, wobei
sich das wenigstens eine elastische Elementin einer
verformten Konfiguration befindet, wenn sich die
wenigstens eine Betatigungsvorrichtung in der Ein-
griffsposition befindet, und eine Vorspannkraft ge-
gen jeden der Schieber (18) auslibt, um die wenigs-
tens eine Betatigungsvorrichtung zwischen den
Schiebern (18) und der Knochenplatte (12) zu klem-
men, und das wenigstens eine elastische Elementin
Richtung zu einer unverformten Konfiguration wech-
selt, wenn sich die wenigstens eine Betatigungsvor-
richtung in der Freistellungsposition befindet.

Knochenplattensystem (10) nach Anspruch 1, wobei
sichinjederderlanggestreckten Durchgangséffnun-
gen (14) der Knochenplatte (12) ein einzelner Schie-
ber (18) befindet.

Knochenplattensystem (10) nach Anspruch 1, wobei
das Knochenplattensystem (10) zur Befestigung ei-
nes Knochenpaares eingerichtet ist, wobei die meh-
reren langgestreckten Durchgangsoéffnungen (14)
ein Paar langgestreckter Durchgangsoéffnungen
(14) der Knochenplatte (12) sind;

wobei die mehreren Knochenschrauben (30)
ein Paar von Knochenschrauben (30) zum Be-
festigen der Knochenplatte (12) an dem Kno-
chenpaar sind;

wobei die mehreren Schieber (18) ein Paar von
Schiebern (18) in den langgestreckten Durch-
gangsoffnungen (14) der Knochenplatte (12)
sind, wobei jeder Schieber (18) eine Durch-
gangsbohrung (32) aufweist, die dazu konfigu-
riert ist, dem Schaftabschnitt (404) einer der
Knochenschrauben (30) zu ermdglichen, durch
die Durchgangsbohrung (32) und in einen Kno-
chen getrieben zu werden, und dem Kopfab-
schnitt (34) zu ermdglichen, in der Durchgangs-
bohrung (32) zu sitzen;

wobei die wenigstens eine Betatigungsvorrich-
tung dazu konfiguriert ist, zwischen den Schie-
bern (18) und der Knochenplatte (12) geklemmt
zu werden;

wobei das wenigstens eine elastische Element
dazu konfiguriert ist, die Vorspannkraft auf die
Schieber (18) auszuliben, um die Schieber (18)
gegen die wenigstens eine Betatigungsvorrich-
tung zu driicken und die Schieber (18) zu ver-
anlassen, die wenigstens eine Betatigungsvor-
richtung zwischen den Schiebern (18) und der
Knochenplatte (12) zu klemmen; und

wobei die wenigstens eine Betatigungsvorrich-
tung aus der Klemmung zwischen den Schie-
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bern (18) und der Knochenplatte (12) heraus-
nehmbar ist, so dass die Vorspannkraft jeden
Schieber (18) und die darin befindliche Kno-
chenschraube (30) in Richtung zu dem anderen
Schieber (18) und der anderen Knochenschrau-
be (30) drangt, um die Knochen zusammen-
zudriicken.

Knochenplattensystem (10) nach Anspruch 11, wo-
bei das wenigstens eine elastische Element auf-
weist:

wenigstens einen langgestreckten elastischen
Draht (20, 22); oder

ein Paar langgestreckte elastische Drahte, die
an jedem der Schieber befestigt sind und die
Schieber mitder Knochenplatte verbinden; oder
wenigstens eine Biegung, wenn die Betati-
gungsvorrichtung zwischen den Schiebern
(18) und der Knochenplatte (12) geklemmt ist,
wobei sich die wenigstens eine Biegung in
Reaktion darauf streckt, dass die wenigstens
eine Betatigungsvorrichtung aus der Klemmung
zwischen den Schiebern (18) und der Knochen-
platte (12) herausgenommen wird; oder
wenigstens ein elastisches Element, das jedem
der Schieber (18) zugeordnet ist.

Knochenplattensystem (10) nach Anspruch 11, wo-
bei jeder Schieber (18) gegentiberliegende Seiten
und wenigstens einen Durchgang aufweist, der sich
zwischen den Seiten erstreckt und so bemessen ist,
dass sich das wenigstens eine elastische Element
durch ihn hindurch erstrecken kann; und

wobei das wenigstens eine elastische Element ein
Paar Abschnitte aufweist, die innerhalb des Durch-
gangs in Reaktion darauf schwenken, dass die we-
nigstens eine Betatigungsvorrichtung aus der Klem-
mung zwischen den Schiebern und der Knochen-
platte herausgenommen wird, und der wenigstens
eine Durchgang einen vergroRerten Abschnitt an
jeder der Seiten aufweist, der die Schwenkbewe-
gung der Abschnitte des elastischen Elements
ermoglicht.

Knochenplattensystem (10) nach Anspruch 11, wo-
bei die wenigstens eine Betatigungsvorrichtung
mehrere Betatigungsvorrichtungen umfasst, die je-
weils einen Kopfabschnitt aufweisen, der dazu kon-
figuriert ist, mit einem Instrument zum Entfernen der
Betatigungsvorrichtung in Eingriff zu kommen, so-
wie einen Kdrperabschnitt zum Klemmen zwischen
einem der Schieber und der Knochenplatte (12) und
zum Verhindern einer Verschiebung des Schiebers
(18) in Richtung zu dem anderen Schieber (18).

Knochenplattensystem (10) nach Anspruch 11, wo-
bei das wenigstens eine elastische Element super-
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elastisches Nitinol enthalt.

Revendications

Systéme (10) de plaque d’ostéosynthése compre-
nant :

une plaque d’ostéosynthese (12) ;

une pluralité d’ouvertures traversantes (14) al-
longées de la plaque d’ostéosynthése (12),
chaque ouverture traversante (14) allongée pré-
sentant une paire de parties d’extrémité (62, 64)
de part et d’autre de l'ouverture traversante
(14);

une pluralité de vis pour ostéosynthése (30)
présentant chacune une partie téte (34) et une
partie tige (404), la partie tige (404) étant congue
pour étre entrainée dans l'os ;

une pluralité de coulisseaux (18) dans les ou-
vertures traversantes (14) allongées et présen-
tant des trous traversants (32) congus pour re-
cevoir les parties téte (34) des vis pour ostéo-
synthese (30), les coulisseaux (18) et les parties
téte (34) de vis pour ostéosynthése logées en
leur sein pouvant étre déplacés a l'intérieur des
ouvertures traversantes (14) allongées par rap-
port a la plaque d’'ostéosynthése (12) ;

au moins un élément élastique destiné a étre
congu pour appliquer une force de sollicitation
au coulisseau (18) afin de pousser le coulisseau
(18) vers une partie d’extrémité (64) d’une ou-
verture traversante (14) respective ; et

au moins un actionneur présentant une position
d’interférence dans laquelle I'actionneur empé-
che le déplacement des coulisseaux (18) vers
ladite une partie d’extrémité (64) des ouvertures
traversantes (14) respectives et une position de
dégagement dans laquelle I'actionneur permet
audit au moins un élément élastique de pousser
les coulisseaux (18) et les vis pour ostéosyn-
thése (30) logées en leur sein le long des ou-
vertures traversantes (14) de la plaque d’ostéo-
synthese (12) rigide et vers ladite une partie
d’extrémité (64) des ouvertures traversantes
(14).

Systeme (10) de plaque d’ostéosynthése selon la
revendication 1, ledit au moins un actionneur dans
sa position d’interférence maintenant ledit au moins
un élément élastique dans une configuration char-
gée et maintenant chacun des coulisseaux (18) au
niveau d’'une partie d’extrémité opposée (62) de
I'ouverture traversante (14) respective.

Systéeme (10) de plaque d’ostéosynthése selon la
revendication 1, ledit au moins un élément élastique
comprenant :
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une pluralité de fils élastiques (20, 22) allongés
associés chacun al'un des coulisseaux (18) ; ou
une pluralité d’éléments élastiques allongés
présentant chacun une paire de parties d’extré-
mité (104, 106) opposées et une partie inter-
médiaire (107) entre les parties d’extrémité
(104, 106), la partie intermédiaire (107) étant
supportée par I'un des coulisseaux (18) et les
parties d’extrémité (104, 106) étant supportées
par la plaque d’ostéosynthése (12) ; ou

une pluralité d’éléments élastiques s’étendant
chacun entre 'un des coulisseaux (18) et la
plaque d’ostéosynthése (12), chaque élément
élastique présentant une configuration défor-
mée comprenant une partie courbée, ledit au
moins un actionneur étant dans la position d’in-
terférence, la partie courbée pouvant se redres-
ser vers une configuration non déformée cor-
respondante, ledit au moins un actionneur étant
dans la position de dégagement ; ou

une paire d’éléments élastiques fixés a chacun
des coulisseaux (18), chaque élément élastique
présentant une paire de parties reliant le cou-
lisseau (18) a la plaque d’ostéosynthése (12).

Systeme (10) de plaque d’ostéosynthése selon la
revendication 1, ledit au moins un actionneur
comprenant une pluralité d’actionneurs présentant
chacun une partie téte congue pour étre mise en
prise avec un instrument de retrait d’actionneur et
une partie corps maintenue entre I'un des coulis-
seaux (18) et la plaque d’ostéosynthese (12), I'ac-
tionneur étant dans la position d’interférence.

Systéme (10) de plaque d’ostéosynthése selon la
revendication 1, la plaque d’'ostéosynthése (12)
comprenant une partie paroi (200, 202) plate s’éten-
dant le long de I'une des ouvertures traversantes
(14) et I'un des coulisseaux (18) comprenant une
partie paroi (100, 102) plate faisant face a la partie
paroi (200, 202) plate de la plaque d’ostéosynthése
(12) ; et

ledit au moins un actionneur présentant une paire de
méplats (54, 56) en prise avec les parties paroi (200,
202) plates de la plaque d’ostéosynthése (12) et ledit
un coulisseau (18), I'actionneur étant dans la posi-
tion d’interférence.

Systéme (10) de plaque d’ostéosynthése selon la
revendication 1, au moins I'un des coulisseaux (18)
comprenant une paire de trous traversants (32) di-
mensionnés pour recevoir des parties téte (34) d’'une
paire de vis pour ostéosynthése (30).

Systéme (10) de plaque d’ostéosynthése selon la
revendication 1, la plaque d’ostéosynthese (12) pré-
sentant une construction unitaire monobloc.
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Systeme (10) de plaque d’'ostéosynthése selon la
revendication 1, les coulisseaux (18) étant rigides et
ne se déforment pas avec le logement des parties
téte (34) d’ancrage osseux dans les trous traver-
sants (32) des coulisseaux (18).

Systeme (10) de plaque d’ostéosynthése selon la
revendication 1, ledit au moins un élément élastique
étant dans une configuration déformée, ledit au
moins un actionneur étant dans la position d’interfé-
rence, et appliquant une force de sollicitation contre
chacun des coulisseaux (18) afin de serrer ledit au
moins un actionneur entre les coulisseaux (18) et la
plaque d’ostéosynthése (12) et ledit au moins un
élément élastique se déplagant vers une configura-
tion non déformée, ledit au moins un actionneur
étant dans la position de dégagement.

Systeme (10) de plaque d’'ostéosynthése selon la
revendication 1, un seul coulisseau (18) étant pré-
sent dans chacune des ouvertures traversantes (14)
allongées de la plaque d’ostéosynthése (12).

Systeme (10) de plaque d’ostéosynthése selon la
revendication 1, le systéme (10) de plaque d’ostéo-
synthése étant congu pour fixer une paire d'os, la
pluralité¢ d’ouvertures traversantes (14) allongées
étant une paire d’'ouvertures traversantes (14) allon-
gées de la plaque d’ostéosynthése (12) ;

la pluralité de vis pour ostéosynthése (30) étant
une paire de vis pour ostéosynthése (30) des-
tinées a fixer la plaque d’ostéosynthése (12) ala
paire d'os ;

la pluralité de coulisseaux (18) étant une paire
de coulisseaux (18) dans les ouvertures traver-
santes (14) allongées de la plaque d’ostéosyn-
thése (12), chaque coulisseau (18) présentant
untrou traversant (32) congu pour permettre ala
partie tige (404) de 'une des vis pour ostéosyn-
thése (30) d’étre entrainée a travers le trou
traversant (32) et dans un os et a la partie téte
(34) d’étre logée dans le trou traversant (32) ;
ledit au moins un actionneur étant congu pour
étre serré entre les coulisseaux (18) et la plaque
d’'ostéosynthése (12) ;

ledit au moins un élément élastique étant congu
pour appliquer la force de sollicitation aux cou-
lisseaux (18) afin de pousser les coulisseaux
(18) contre ledit au moins un actionneur et d’'a-
mener les coulisseaux (18) a serrer ledit au
moins un actionneur entre les coulisseaux
(18) et la plaque d’ostéosynthese (12) ; et
ledit au moins un actionneur pouvant étre retiré
du serrage entre les coulisseaux (18) et la
plaque d’ostéosynthese (12) de telle sorte que
la force de sollicitation pousse chaque coulis-
seau (18) et la vis pour ostéosynthése (30) en
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son sein vers l'autre coulisseau (18) et vis pour
ostéosynthése (30) afin de comprimer les os
ensemble.

Systéme (10) de plaque d’ostéosynthése selon la
revendication 11, ledit au moins un élément élas-
tique comprenant :

au moins un fil élastique (20, 22) allongé ; ou
une paire de fils élastiques allongés fixés a
chacun des coulisseaux qui relient les coulis-
seaux a la plaque d’ostéosynthése ; ou

au moins un coude, l'actionneur étant serré
entre les coulisseaux (18) et la plaque d’ostéo-
synthése (12), et ledit au moins un coude se
redressant en réponse au retrait dudit au moins
un actionneur du serrage entre les coulisseaux
(18) et la plaque d’ostéosynthese (12) ; ou
aumoins un élément élastique associé a chacun
des coulisseaux (18).

Systéme (10) de plaque d’ostéosynthése selon la
revendication 11, chaque coulisseau (18) compre-
nant des cotés opposés et au moins un passage
s’étendant entre les cotés dimensionné pour per-
mettre audit au moins un élément élastique de s’é-
tendre a travers celui-ci ; et

ledit au moins un élément élastique présentant une
paire de parties qui pivotent a I'intérieur du passage
enréponse au retraitduditau moins unactionneurdu
serrage entre les coulisseaux et la plaque d’ostéo-
synthése et ledit au moins un passage comprenant
une partie agrandie au niveau de chacun des cbtés
qui permet le mouvement pivotant des parties de
I’élément élastique.

Systéme (10) de plaque d’ostéosynthése selon la
revendication 11, ledit au moins un actionneur
comprenant une pluralité d’actionneurs présentant
chacun une partie téte congue pour étre mise en
prise avec un instrument de retrait d’actionneur et
une partie corps destinée a étre serrée entre 'un des
coulisseaux et la plaque d’ostéosynthése (12) et a
résister au déplacement du coulisseau (18) vers
l'autre coulisseau (18).

Systéme (10) de plaque d’ostéosynthése selon la
revendication 11, ledit au moins un élément élas-
tique comprenant du nitinol superélastique.
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